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DETAILED ACTION 

1. This is the initial Office Action based on the 10/673775 application filed 
9/29/2003. Claims 1-26, as originally filed, are currently pending and have been 
considered below. 

Drawings 

2. Figures 11 and 12 should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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4. Claims 1-4, 6-9, 12, and 20-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Mori et al. (US Patent 7,102,680). 

Regarding claim 1, Mori et al. teach a solid-state image pickup device [105, 
Fig.1] (CCD, col. 3 lines 50-55), comprising: a plurality of photoelectric conversion 
sections [401 , 403, Fig. 3] (the shallow p-well and photoelectric conversion region form 
a photodiode, col. 6 lines 7-1 1 ; a plurality of these color components are arranged in a 
mosaic pixel by pixel at the image forming surface of the CCD, col. 3 lines 55-58; and 
convert the light to a color signal by photoelectric conversion, col. 3 line 51 to col. 4 line 
8; also see Fig. 3 for a diagram of an individual pixel) provided in a semiconductor layer 
[400, Fig. 3] (the pixels are formed on a semiconductor substrate, col. 6 lines 7-11); a 
transfer switch [404-408, Fig. 3] (buried channel, transfer electrode or gate, insulating 
layer, channel stop region, and transfer gate region, col. 6 lines 12-21) provided 
adjacent said photoelectric conversion sections in said semiconductor layer (see Fig. 3; 
the photoelectric conversion area 403 is adjacent to the transfer switch 404-408) for 
transferring charge from said photoelectric conversion sections (the transfer gate region 
408 is placed between the photoelectric conversion region 403 and the buried channel 
404 to control the transfer of charge from the photoelectric conversion region to the 
buried channel, col. 4 lines 41-46, col. 6 lines 19-22); and means for applying a 
predetermined voltage to said semiconductor layer [202, Fig. 1] (the substrate bias 
controller 202 sets the substrate bias voltage Vsub at different values in the normal 
driving mode and the n-addition driving mode, col. 5 lines 63-67) within a period which 
includes at least part of a transfer period of said transfer switch (in normal driving mode, 
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the substrate bias is set to 9 volts; in n-addition driving mode, the substrate voltage is 
set to a different value as determined by the value of n, col. 7 lines 36-43; in either case, 
charge is transferred from the pixel elements and out of the CCD, col. 7 lines 44-47; 
therefore, a predetermined voltage is applied to the substrate within a period which 
includes at least part of a transfer period of the transfer switch, i.e. it is applied for the 
whole transfer period of the transfer switch). 

Regarding claim 2, Mori et al. teach the solid-state image pickup device 
according to claim 1, wherein the predetermined voltage shallows the potential in 
charge storage regions of said photoelectric conversion sections (the substrate bias 
voltage Vsub is used to determine the overflow level OFL of the charge accumulating 
portion, col. 4 lines 52-55; the examiner interprets the phrase "shallows the potential in 
charge storage regions" to mean that the barrier potential of the charge storage region 
is reduced; this is analogous to the phrase "decrease the overflow level" as per Mori et 
al.). 

Regarding claim 3, Mori et al. teach a solid-state image pickup device, 
comprising: a plurality of photoelectric conversion sections provided in a semiconductor 
layer (see the explanation regarding claim 1); and means for applying a first voltage 
(12.2 volts, col. 6 lines 41-54) and a second voltage different from the first voltage (9 
volts, a reference voltage, col. 6 lines 41-54) to said semiconductor layer (in normal 
driving mode, the substrate bias is set to 9 volts; in n-addition driving mode, the 
substrate voltage is set to a different value as determined by the value of n, col. 7 lines 
36-43; for example, when n=2, Vsub=12.2 volts, col. 6 lines 41-54) within a period 
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including at least part of a charge storage period of said photoelectric conversion 
section (in either case, charge Is transferred from the pixel elements and out of the 
CCD, col. 7 lines 44-47; therefore, a predetermined voltage is applied to the substrate 
within a period which includes at least part of a transfer period of the transfer switch, i.e. 
it is applied for the whole transfer period of the transfer switch). 

Regarding claim 4, Mori et al. teach the solid-state image pickup device 
according to claim 3, wherein the first voltage (12.2 volts) shallows the potential in 
charge storage regions of said photoelectric conversion sections more than the second 
voltage (9 volts) (the substrate bias voltage Vsub is used to determine the overflow level 
OFL of the charge accumulating portion, col. 4 lines 52-55; the examiner interprets the 
phrase "shallows the potential in charge storage regions" to mean that the barrier 
potential of the charge storage region is reduced; this is analogous to the phrase 
"decrease the overflow level" as per Mori et al.; increasing the absolute value of the 
substrate bias voltage enables the overflow level to be decreased; in this case, the 
barrier potential when Vsub=12.2 V will be less than the barrier potential when Vsub=9 
V). 

Regarding claim 6, Mori et al. teach a solid-state image pickup device [105, 
Fig.1] (CCD, col. 3 lines 50-55), comprising: a semiconductor substrate [400, Fig. 3] (n- 
type semiconductor substrate, col. 6 lines 7-11) having a well region formed thereon 
[401, 402, Fig. 3] (shallow p-well first region 401, deep p-well second region 402, and 
other elements formed thereon as shown in Fig. 3, see col. 6 lines 7-9); a photoelectric 
conversion element formed in said well region for receiving light and producing signal 



Application/Control Number: 10/673,775 Page 6 

Art Unit: 2622 

charge in accordance with an amount of the received light [401, 403, Fig. 3] (the shallow 
p-well 401 and photoelectric conversion region 403, which is inherently an n-type 
region, form a photodiode, col. 6 lines 7-11; which converts the light to a color signal by 
photoelectric conversion, col. 3 line 51 to col. 4 line 8; also see Fig. 3 for a diagram of 
an individual pixel); a readout section formed in said well region [404-408, Fig. 3] 
(buried channel, transfer electrode or gate, insulating layer, channel stop region, and 
transfer gate region, col. 6 lines 12-21) for reading out the signal charge produced by 
said photoelectric conversion element (the transfer gate region 408 is placed between 
the photoelectric conversion region 403 and the buried channel 404 to control the 
transfer of charge from the photoelectric conversion region to the buried channel, col. 4 
lines 41-46, col. 6 lines 19-22) at a predetermined readout timing (driving control of the 
CCD 105 is performed using various driving signals including charge transfer pulse TG, 
col. 4 lines 32-35); and voltage control means [202, Fig. 1] (the substrate bias controller 
202 sets the substrate bias voltage Vsub at different values in the normal driving mode 
and the n-addition driving mode, col. 5 lines 63-67) for applying a predetermined 
substrate bias voltage to said well region upon reading out of the signal charge by said 
readout section (in normal driving readout mode, the substrate bias is set to 9 volts; in 
n-addition driving readout mode, the substrate voltage is set to a different value as 
determined by the value of n, col. 7 lines 36-43; for example, when n=2, Vsub=12.2 
volts, col. 6 lines 41-54; normal readout mode is a mode where a single pixel is desired 
to be read out, and n-addition readout mode is a mode where n pixels are combined 
and read out together for fast readout, col. 4 line 65 to col. 5 line 9). 
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Regarding claim 7, Mori et al. teach the solid-state image pickup device 
according to claim 6, wherein said photoelectric conversion element is provided for each 
of a plurality of pixels formed in a two-dimensional array on said semiconductor 
substrate (a plurality of color components are arranged in a mosaic pixel by pixel at the 
image forming surface of the CCD, col. 3 lines 55-58; and convert the light to a color 
signal by photoelectric conversion, col. 3 line 51 to col. 4 line 8; also see Fig. 3 for a 
diagram of an individual pixel; the pixels are formed on a semiconductor substrate, col. 
6 lines 7-1 1 ; the CCD is an interline CCD, col. 6 lines 4-6; the CCD uses horizontal and 
vertical driving pulses, col. 4 lines 32-35; therefore, it is a two dimensional array of 
pixels). 

Regarding claim 8, Mori et al. teach the solid-state image pickup device 
according to claim 7, wherein said well region is formed electrically integrally in a region 
of said semiconductor substrate (the well region 401 is formed electrically integrally in a 
region of semiconductor substrate 400, see Fig. 3) which includes all of said pixels 
arranged in the two-dimensional array (all of the pixels of the two dimensional array are 
formed on the substrate, see Fig. 3 and col. 6 lines 7-18), and a common substrate bias 
voltage to all of said pixels is applied to the well regions (the substrate bias controller 
202 sets the substrate bias voltage Vsub, col. 5 lines 63-67; all of the pixels are formed 
on the substrate, therefore the same substrate voltage is applied to all pixels). 

Regarding claim 12, Mori et al. teach the solid-state image pickup device 
according to claim 6, wherein said solid-state image pickup device is a charge-coupled 
devices type solid-state image pickup device (the device is an interline CCD, col. 6 lines 
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4-11) which includes a plurality of pixels each of which includes said photoelectric 
conversion element (photoelectric conversion region 403, col. 6 lines 4-1 1 ), a charge 
transfer section for fetching and successively transferring the signal charge produced by 
the photoelectric conversion elements of said pixels (transfer gate region 408, col. 6 
lines 12-29), and a common conversion section for successively converting the signal 
charge successively transferred by said charge transfer section into an electric signal 
(interline CCDs inherently have a common conversion section to convert the charges to 
voltage; vertical and horizontal registers shift charge packets from the individual pixels 
to a common conversion section that converts the charges to a voltage signal; this is 
necessary so that subsequent circuitry can process the information). 

Regarding claim 20, Mori et al. teach a driving method for a solid-state image 
pickup device (method for driving an interline CCD, col. 6 lines 4-11) wherein a 
photoelectric conversion element for receiving light and producing signal charge in 
accordance with an amount of the received light [401, 403, Fig. 3] (the shallow p-well 
and photoelectric conversion region form a photodiode, col. 6 lines 7-11; a plurality of 
these color components are arranged in a mosaic pixel by pixel at the image forming 
surface of the CCD, col. 3 lines 55-58; and convert the light to a color signal by 
photoelectric conversion, col. 3 line 51 to col. 4 line 8; also see Fig. 3 for a diagram of 
an individual pixel) and a readout section [404-408, Fig. 3] (buried channel, transfer 
electrode or gate, insulating layer, channel stop region, and transfer gate region, col. 6 
lines 12-21) for reading out the signal charge produced by said photoelectric conversion 
element (the transfer gate region 408 is placed between the photoelectric conversion 
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region 403 and the buried channel 404 to control the transfer of charge from the 
photoelectric conversion region to the buried channel, col. 4 lines 41-46, col. 6 lines 19- 
22) at a predetermined readout timing (driving control of the CCD 105 is performed 
using various driving signals including charge transfer pulse TG, col. 4 lines 32-35) are 
provided in a well region formed on a semiconductor substrate [401, 402, Fig. 3] 
(shallow p-well first region 401, deep p-well second region 402, and other elements 
formed thereon as shown in Fig. 3, col. 6 lines 7-9), comprising a step of applying a 
predetermined substrate bias voltage to said well region upon reading out of the signal 
charge by said readout section (in normal driving readout mode, the substrate bias is 
set to 9 volts; in n-addition driving readout mode, the substrate voltage is set to a 
different value as determined by the value of n, col. 7 lines 36-43; for example, when 
n=2, Vsub=12.2 volts, col. 6 lines 41-54; normal readout mode is a mode where a single 
pixel is desired to be read out, and n-addition readout mode is a mode where n pixels 
are combined and read out together for fast readout, col. 4 line 65 to col. 5 line 9). 

Regarding claim 21 , Mori et al. teach the driving method for a solid-state image 
pickup device according to claim 20, wherein said photoelectric conversion element is 
provided for each of a plurality of pixels formed in a two-dimensional array on said 
semiconductor substrate (a plurality of color components are arranged in a mosaic pixel 
by pixel at the image forming surface of the CCD, col. 3 lines 55-58; and convert the 
light to a color signal by photoelectric conversion, col. 3 line 51 to col. 4 line 8; also see 
Fig. 3 for a diagram of an individual pixel; the pixels are formed on a semiconductor 
substrate, col. 6 lines 7-11; the CCD is an interline CCD, col. 6 lines 4-6; the CCD uses 
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horizontal and vertical driving pulses, col. 4 lines 32-35; therefore, it is a two 
dimensional array of pixels). 

Regarding claim 22, Mori et al. teach the driving method for a solid-state image 
pickup device according to claim 21, wherein said well region is formed electrically 
integrally in a region of said semiconductor substrate (the well region 401 is formed 
electrically integrally in a region of semiconductor substrate 400, see Fig. 3) which 
includes all of said pixels arranged in the two-dimensional array (all of the pixels of the 
two dimensional array are formed on the substrate, see Fig. 3 and col. 6 lines 7-18), 
and a common substrate bias voltage to all of said pixels is applied to the well regions 
(the substrate bias controller 202 sets the substrate bias voltage Vsub, col. 5 lines 63- 
67; all of the pixels are formed on the substrate, therefore the same substrate voltage is 
applied to all pixels). 

Regarding claims 9 and 23, Mori et al. teach the driving method for a solid-state 
image pickup device according to claims 7 and 21, wherein said well region is formed in 
an electrically isolated relationship for each row of said pixels arranged in the two- 
dimensional array (the well region is inherently formed in an electrically isolated 
relationship for each row of said pixels arranged in the two dimensional array; the pixels 
of one row must be isolated from the pixels in adjacent rows, otherwise photometric 
data could not be collected and distinguished for each pixel area and an image could 
not be detected), and an independent substrate bias voltage is applied to the cell 
regions for each row (the substrate bias controller 202 sets the substrate bias voltage 
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Vsub, col. 5 lines 63-67; the substrate bias voltage is independent of other voltages and 
is applied to all pixels constructed on the substrate). 

5. Claims 13-16, 19, and 25-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Morimoto (US Patent 5,729,287). 

Regarding claim 13, Morimoto teaches a solid-state image pickup device (solid 
state image pick-up device, col. 1 lines 7-8), comprising: a semiconductor substrate 
[111, Fig. 2] (n-type semiconductor substrate, col. 1 lines 28-29) having a well region 
formed thereon [112, Fig. 2] (p-type impurity well layer and other elements formed 
thereon as shown in Fig. 2, col. 1 lines 28-29); a photoelectric conversion element 
formed in said well region for receiving light and producing signal charge in accordance 
with an amount of the received light [101, Fig. 1; 112, 113, Fig. 2] (a photodiode 101 is 
formed from the p-type impurity well layer 112 and the n-type impurity layer 113, col. 1 
lines 29-34); a readout section [118, 119, 120, Fig. 2] (readout gate region 118, 
insulation layer 119, and vertical transfer electrode 120, col. 1 lines 38-41, 46-50) 
formed in said well region for reading out the signal charge produced by said 
photoelectric conversion element (the vertical transfer electrode 120 serves as a control 
electrode for switching the readout gate region 1 18 ON and OFF, col. 1 lines 50-53) at a 
predetermined readout timing [Fig. 6] (a read out pulse Vr is applied to vertical transfer 
electrode 120, and the overall charge accumulated in the photodiode 101 is read out to 
the vertical CCD register 102, col. 8 lines 6-10); and voltage control means (clock, col. 7 
lines 46-52) for applying a substrate bias voltage to said well region [Fig. 6] (during a 
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period Pa, a substrate voltage VSUBa is applied, col. 7 line 58) and changing the 
substrate bias voltage during a storage period of the signal charge by said photoelectric 
conversion element (in a subsequent period Pb, a substrate voltage VSUBb which is 
lower than the substrate voltage VSUBa is applied, col. 7 lines 66-67; Figs. 6 and 7A-7C 
clearly show that the voltage change happens during the storage period of the 
photodiode). 

Regarding claim 14, Morimoto teaches the solid-state image pickup device 
according to claim 13, wherein said photoelectric conversion element is provided for 
each of a plurality of pixels formed in a two-dimensional array on said semiconductor 
substrate [101, Fig. 1] (photodiodes 101 are provided for each pixel, and the plurality of 
photodiodes form a two-dimensional array of pixels on the CCD, col. 1 lines 13-24). 

Regarding claim 15, Morimoto teaches the solid-state image pickup device 
according to claim 14, wherein said well region is formed electrically integrally in a 
region of said semiconductor substrate (a p-type impurity well layer 1 12 is formed on an 
n-type semiconductor substrate 1 1 1 , col. 1 lines 28-29) which includes all of said pixels 
arranged in the two-dimensional array (all of the photodiodes 101 are formed on the 
substrate, col. 1 lines 15-34), and a common substrate bias voltage to all of said pixels 
is applied to the well regions (substrate voltages VSUBa and VSUBb are applied to the 
substrate, col. 7 lines 58-67; all of the pixels are formed on the substrate, therefore the 
same substrate voltage is applied to all pixels). 

Regarding claim 16, Morimoto teaches the solid-state image pickup device 
according to claim 14, wherein said well region is formed in an electrically isolated 
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relationship for each row of said pixels arranged in the two-dimensional array (the well 
region is inherently formed in an electrically isolated relationship for each row of said 
pixels arranged in the two dimensional array; the pixels of one row must be isolated 
from the pixels in adjacent rows, otherwise photometric data could not be collected and 
distinguished for each pixel area and an image could not be detected), and an 
independent substrate bias voltage is applied to the cell regions for each row (substrate 
voltages VSUBa and VSUBb are applied to the substrate, col. 7 lines 58-67; the 
substrate bias voltage is independent of other voltages and is applied to all pixels 
constructed on the substrate). 

Regarding claim 19, Morimoto teaches the solid-state image pickup device 
according to claim 13, wherein said solid-state image pickup device is a charge-coupled 
devices type solid-state image pickup device (CCD type solid state image pick-up 
device, co|. 1 lines 6-7) which includes a plurality of pixels [106, Fig. 1] each of which 
includes said photoelectric conversion element (unit pixel 106 comprises a photodiode 
101, col. 1 lines 15-24), a charge transfer section for fetching and successively 
transferring the signal charge produced by the photoelectric conversion elements of 
said pixels [102, 103, Fig. 1] (vertical CCD registers 102 and horizontal CCD register 
103, col. 1 lines 15-24), and a common conversion section for successively converting 
the signal charge successively transferred by said charge transfer section into an 
electric signal [104, Fig. 1] (charge detecting portion 104 detects the charge transferred 
from the horizontal CCD register, col. 1 lines 15-24). 
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Regarding claim 25, Morimoto teaches a driving method for a solid-state image 
pickup device (driving method for driving a solid state image pick-up device, see title) 
wherein a photoelectric conversion element for receiving light and producing signal 
charge in accordance with an amount of the received light [101 , Fig. 1; 112, 113, Fig. 2] 
(a photodiode 101 is formed from the p-type impurity well layer 112 and the n-type 
impurity layer 113, col. 1 lines 29-34) and a readout section [118, 119, 120, Fig. 2] 
(readout gate region 118, insulation layer 119, and vertical transfer electrode 120, col. 1 
lines 38-41, 46-50) for reading out the signal charge produced by said photoelectric 
conversion element (the vertical transfer electrode 120 serves as a control electrode for 
switching the readout gate region 118 ON and OFF, col. 1 lines 50-53) at a 
predetermined readout timing [Fig. 6] (a read out pulse Vr is applied to vertical transfer 
electrode 120, and the overall charge accumulated in the photodiode 101 is read out to 
the vertical CCD register 102, col. 8 lines 6-10) are provided in a well region [112, Fig. 
2] (p-type impurity well layer and other elements formed thereon as shown in Fig. 2, col. 
1 lines 28-29) formed on a semiconductor substrate [111, Fig. 2] (n-type semiconductor 
substrate, col. 1 lines 28-29), comprising a step of applying a substrate bias voltage to 
said well region [Fig. 6] (during a period Pa, a substrate voltage VSUBa is applied, col. 
7 line 58) and changing the substrate bias voltage during a storage period of the signal 
charge by said photoelectric conversion element (in a subsequent period Pb, a 
substrate voltage VSUBb which is lower than the substrate voltage VSUBa is applied, 
col. 7 lines 66-67; Figs. 6 and 7A-7C clearly show that the voltage change happens 
during the storage period of the photodiode). 
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Regarding claim 26, Morimoto teaches the driving method for a solid-state image 
pickup device according to claim 25, wherein said photoelectric conversion element is 
provided for each of a plurality of pixels formed in a two-dimensional array on said 
semiconductor substrate [101, Fig. 1] (photodiodes 101 are provided for each pixel, and 
the plurality of photodiodes form a two-dimensional array of pixels on the CCD, col. 1 
lines 13-24). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences. between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5, 10, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mori et al. in view of Rhodes (US Patent 6,825,878). 

Regarding claim 5, Mori et al. teach the solid-state image pickup device 
according to claim 3. However, Mori et al. do not teach wherein the second voltage is 0 
volt. 
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Rhodes teaches an image sensor using a p-type well (see title) wherein the 
substrate is biased at a negative voltage by a substrate voltage pump to prevent charge 
leakage across the transfer gate (col. 5 lines 63-65). 

Therefore, it would be obvious to one of ordinary skill in the art to combine the p- 
type well and negative substrate voltage of Rhodes with the device of Mori et al. so that 
charge leakage across the transfer gate could be prevented. In such a combination with 
a negative substrate voltage, a more positive voltage would be required to effect charge 
transfer from the photodiode region to the vertical register region. Therefore, it would be 
obvious to apply a more positive voltage such as 0 volts to the transfer gate when the 
substrate is negatively biased. The examiner also points out that the CCD is a 
semiconductor device; that the transfer gate is formed as a layer during the 
semiconductor manufacturing process as shown in Mori Fig. 3; and therefore, the 
transfer gates can therefore be considered a semiconductor layer. Furthermore, in a 
semiconductor device such as a CCD, applying a voltage to one layer affects the other 
layers via electric fields; thus applying a voltage to one layer also applies a voltage to 
the other layers. 

Regarding claims 10 and 24, Mori et al. teach the solid-state image pickup device 
according to claims 6 and 20. However, they do not teach wherein said well region is a 
p-type well region and the substrate bias voltage is a negative voltage. 

Rhodes teaches an image sensor using a p-type well (see title) wherein the 
substrate is biased at a negative voltage by a substrate voltage pump to prevent charge 
leakage across the transfer gate (col. 5 lines 63-65). 
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Therefore, it would be obvious to one of ordinary skill in the art to combine the p- 
type well and negative substrate voltage of Rhodes with the device of Mori et al. so that 
charge leakage across the transfer gate could be prevented. 

8. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori et 
al. in view of Yanai (US PGPub 2003/0030737). 

Regarding claim 11, Mori et al. teach the solid-state image pickup device 
according to claim 6. However, Mori et al. do not teach wherein said solid-state image 
pickup device is a complementary metal-oxide semiconductor type solid-state image 
pickup device which includes a plurality of pixels each of which includes said 
photoelectric conversion element and a pixel transistor for converting the signal charge 
read out from said photoelectric conversion element into an electric signal and 
outputting the electric signal to a signal line. 

Yanai teaches an image sensor that may be a CMOS image sensor (par. 84) 
wherein a substrate voltage is changed so that the amount of charges which may 
accumulate in pixels is changed to accommodate pixel thinning (see par. 80-84). It is 
well known in the art that CMOS image sensors inherently comprise a plurality of pixels 
each of which includes a photoelectric conversion element and a pixel transistor for 
converting the signal charge read out from said photoelectric conversion element into 
an electric signal and outputting the electric signal to a signal line. 

Therefore, it would be obvious to one of ordinary skill in the art to substitute the 
CMOS image sensor of Yanai for the CCD image sensor in the pixel-addition method of 
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Mori et al. so that the image sensor could be integrated with other necessary circuitry 
such as a timing generator or digital signal processing on a single chip. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morimoto in view of Rhodes (US Patent 6,825,878). 

Regarding claim 17, Morimoto teaches the solid-state image pickup device 
according to claim 13. However, Morimoto does not teach wherein said well region is a 
p-type well region and the substrate bias voltage is a negative voltage. 

Rhodes teaches an image sensor using a p-type well (see title) wherein the 
substrate is biased at a negative voltage by a substrate voltage pump to prevent charge 
leakage across the transfer gate (col. 5 lines 63-65). 

Therefore, it would be obvious to one of ordinary skill in the art to combine the p- 
type well and negative substrate voltage of Rhodes with the device of Morimoto so that 
charge leakage across the transfer gate could be prevented. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morimoto in view of Yanai (US PGPub 2003/0030737). 

Regarding claim 18, Morimoto teaches the solid-state image pickup device 
according to claim 13. However, Morimoto does not teach wherein said solid-state 
image pickup device is a complementary metal-oxide semiconductor type solid-state 
image pickup device which includes a plurality of pixels each of which includes said 
photoelectric conversion element and a pixel transistor for converting the signal charge 
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read out from said photoelectric conversion element into an electric signal and 
outputting the electric signal to a signal line. 

Yanai teaches an image sensor that may be a CMOS image sensor (par. 84) 
wherein a substrate voltage is changed so that the amount of charges which may 
accumulate in pixels is changed accordingly (see par. 80-84). It is well known in the art 
that CMOS image sensors inherently comprise a plurality of pixels each of which 
includes a photoelectric conversion element and a pixel transistor for converting the 
signal charge read out from said photoelectric conversion element into an electric signal 
and outputting the electric signal to a signal line. 

Therefore, it would be obvious to one of ordinary skill in the art to substitute the 
CMOS image sensor of Yanai for the CCD image sensor in the dynamic range 
increasing method of Mori et al. so that the image sensor could be integrated with other 
necessary circuitry such as a timing generator or digital signal processing on a single 
chip. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Tanaka (US Patent 6,982,751 ) teaches an apparatus similar to Mori et al. 

Koizumi et al. (US Patent 7,129,985) teach an image sensing apparatus on a 
single substrate. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DENNIS HOGUE whose telephone number is (571)270- 
5089. The examiner can normally be reached on Mon. - Thurs., 8:00 AM - 5:00 PM 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Ho can be reached on (571 ) 272-7365. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



EST. 



/Dennis Hogue/ 
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